Nitrogen-fixing capacity of Azotobacter as affected by the type and depth of substrate.
Sixty isolates, representing the different types of azotobacters in Egyptian soils, were studied for their N2-fixing capacity. When A. chroococcum and A. vinelandii were grown in shallow layers of N-deficient liquid medium, nitrogen gains ranged from 48 to 92 and from 20 to 120 ppm with efficiencies of N2-fixation from 15.8 to 50.0 and from 16.6 to 21.2 mg N fixed/g C oxidized, respectively. Culturing in deep layers generally lowered the nitrogen gains and the oxidation of carbon, but at different rates, resulting in the increase of the efficiency of N2-fixation by 2--78%, indicating that the depth of the liquid medium has a definite effect on the outcome of N2-fixation. In another experiment, A. vinelandii was grown in increasing depths of liquid or solid substrates and consequently at variable ratios of surface area: depth. In liquid medium, maximum counts, sugar consumption, and nitrogen gains were detected in the widest surface area: depth ratio, but the efficiency of N2-fixation increased with the narrowing of the ratio. In sand cultures an opposite trend was observed.